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I. SUPPLEMENTARY MOVIE 1

Dynamics of three-dimensional magnetic field iso-surfaces for a helical dynamo in the kinematic stage and saturated
stage at magnetic Prandtl number (Pm) 2. The magnetic fields in the saturated stages exhibit structures larger
than those in the kinematic stages. The dynamo is essentially a small-scale dynamo (SSD). The volume rendering
visualization is conducted using a linear scale. Simulation details: triply periodic box of length Lx = Ly = Lz = 2π,
grid resolution = 2563, time stepping (dt) = 10−4.

II. SUPPLEMENTARY MOVIE 2

Dynamics of three-dimensional magnetic field iso-surfaces for a helical dynamo in the kinematic stage and saturated
stage at magnetic Prandtl number (Pm) 1. The magnetic fields in the saturated stages exhibit structures larger
than those in the kinematic stages. The dynamo is essentially a small-scale dynamo (SSD). The volume rendering
visualization is conducted using a linear scale. Simulation details: triply periodic box of length Lx = Ly = Lz = 2π,
grid resolution = 2563, time stepping (dt) = 10−4.

III. SUPPLEMENTARY MOVIE 3

Dynamics of three-dimensional magnetic field iso-surfaces for a helical dynamo in the kinematic stage and saturated
stage at magnetic Prandtl number (Pm) 0.25. The magnetic fields in the saturated stages exhibit structures larger
than those in the kinematic stages. The dynamo is essentially a small-scale dynamo (SSD). The volume rendering
visualization is conducted using a linear scale. Simulation details: triply periodic box of length Lx = Ly = Lz = 2π,
grid resolution = 2563, time stepping (dt) = 10−4.

IV. SUPPLEMENTARY MOVIE 4

Dynamics of three-dimensional magnetic field iso-surfaces for a non-helical dynamo in the kinematic stage and
saturated stage at magnetic Prandtl number (Pm) 2. The magnetic fields in the saturated stages exhibit structures
larger than those in the kinematic stages. The dynamo is essentially a small-scale dynamo (SSD). The volume rendering
visualization is conducted using a linear scale. Simulation details: triply periodic box of length Lx = Ly = Lz = 2π,
grid resolution = 2563, time stepping (dt) = 10−4.

V. SUPPLEMENTARY MOVIE 5

Dynamics of three-dimensional magnetic field iso-surfaces for a non-helical dynamo in the kinematic stage and
saturated stage at magnetic Prandtl number (Pm) 1. The magnetic fields in the saturated stages exhibit structures
larger than those in the kinematic stages. The dynamo is essentially a small-scale dynamo (SSD). The volume rendering
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visualization is conducted using a linear scale. Simulation details: triply periodic box of length Lx = Ly = Lz = 2π,
grid resolution = 2563, time stepping (dt) = 10−4.

VI. SUPPLEMENTARY MOVIE 6

Dynamics of three-dimensional magnetic field iso-surfaces for a non-helical dynamo in the kinematic stage and
saturated stage at magnetic Prandtl number (Pm) 0.25. The magnetic fields in the saturated stages exhibit structures
larger than those in the kinematic stages. The dynamo is essentially a small-scale dynamo (SSD). The volume rendering
visualization is conducted using a linear scale. Simulation details: triply periodic box of length Lx = Ly = Lz = 2π,
grid resolution = 2563, time stepping (dt) = 10−4.
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